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WHAT IS CLAIMED IS : 

1. A method for obtaining an immunogenic response comprising 
administerVng to a bovine or porcine : (a) a DNA vaccine or 
immunogenicXor immunological composition against a pathogen of a 
5 bovines or pVrcines, wherein the DNA vaccine or immunogenic or 
immunological \composition comprises a plasmid containing a 
nucleotide sequmce encoding an immunogen of a pathogen of the 
bovine or porcrne/ under conditions allowing the In vivo 
expression of this^ sequence, and a cationic lipid containing a 
10 quaternary ammoniiom i^alt , of formula 

CH3 

R, - O - CHj - CH - CHj - N — R2 - X 

\ OR1 CH3 

ill \ 

in which Ri is a saturated Vr unsaturated linear aliphatic 
t; radical having 12 to 18 carbon \atoms , R2 is another aliphatic 

LI 15 radical containing 2 or 3 carbor\ atoms / and X a hydroxyl or 
'IJ amine group, this lipid being prefelicably DMRIE, and optionally, 

DOPE and/ or a GM-CSF protein of th^ bovine or porcine or a 
^'^ plasmid or expression vector which expresses the GM-CSF; and 

also optionally the nucleotide sequenceX encoding the immunogen 
20 is the sequence of a gene from which the part encoding the 
transmembrane domain has been deleted amd/or the plasmid 
containing the nucleotide sequence encoding me immunogen also 
contains a nucleotide sequence encoding a heterologous signal 
sequence, preferably a tPA and/or the plasmid \ containing the 
25 nucleotide sequence encoding the immunogen also contains a 
stabilizing intron, preferably intron II of the Vabbit beta- 
globin gene; and (b) a conventional ( inactivated, \ attenuated 
live, subunit) or recombinant vaccine or immunogenic or 
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immunolo^cal composition against a bovine or porcine pathogen, 
wherein and (b) are ac3ministered together in a combination, 

or sequentMlly, and sequentially can include a prime-boost 
administration^ 

5 2. The metho^ according to claim 1 wherein the Vaccine or 
immunogenic or \ immunological composition according to (a) 
comprises a nucleoside sequence of BHV-1. 

3. The method according to claim 2 wherein the Vaccine or 
immunogenic or immtmological composition according to (a) , 

10 comprises the sequencer of the gB or gC or gD gene optimized by a 
signal sequence, in paisticular that of the tPA signal of human 
origin, in place of the\ sequence of the signal peptide of the 
glycoprotein gB or gC orXgD, and/or by the deletion of the DNA 
fragment encoding the trairemembrane domain of gB or gC or gD; 
15 or, the Vaccine or immunogenic or immunological composition 
according to (a) comprises XDMRIE-DOPE, an expression plasmid 
encoding the BHV-1 gB antigenXoptimized by the deletion of the 
fragment of the nucleotide sequence encoding the transmembrane 
domain and the contiguous C- terminal part, a second expression 
20 plasmid encoding the BHV-1 gC ant\gen optimized by the deletion 
of the fragment of the nucleoMde sequence encoding the 
transmembrane domain and the contiguous C- terminal part, and a 
third expression plasmid encoding theNBHV-l gD antigen optimized 
by the deletion of the fragment of \ the nucleotide sequence 
25 encoding the transmembrane domain and tl\e contiguous C- terminal 
part . 

4. The method according to claim 1 whferein the Vaccine or 
immunogenic or immunological composition^ according to (a) 
comprises a nucleotide sequence of BRSV. 

30 5. The method according to claim 4 wherei^n the Vaccine or 
immunogenic or immunological composition acscording to (a) 
comprises the sequence of the BRSV F or G gehe optimized by 
substitution, by a signal sequence, in particular that of the 
tPA of human origin, of the signal sequence of the F or G 

35 protein of BRSV, and/or by the deletion of the \dna fragment 

\ 
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encod'iNjg the transmembrane domain of F or G; or, the Vaccine or 
immunogenic or immunological composition according to (a) 
comprise^ DMRIE-DOPE, an expression plasmid encoding the F 
antigen of BRSV optimized by the insertion of the signal 
5 sequence or\ the human tPA in place of the signal sequence of F, 
and by the deletion of the fragment of the nucleotide sequence 
of F encoding the transmembrane domain and the contiguous 
C-terminal party and a second expression plasmid encoding the G 
antigen of BRS\^ optimized by the insertion of the signal 
10 sequence of the hmnan tPA in place of the signal sequence of G, 
and by the deletion of the fragment of the nucleotide sequence 
h j encoding the transmembrane domain of G and the contiguous 
iV' C-terminal part. 
^ ^^iJ 6. The method according to claim 1 wherein the Vaccine or 

iji 15 immunogenic or immunological composition according (a) comprises 

.'j a nucleotide sequence of BVDV. 

m \ 

m 7 , The method according to claim 6 wherein the Vaccine or 

immunogenic or immunologicaSl composition according to (a) 
7^ comprises the sequence of theXsVDV EO or E2 gene optimized by 

V. 2 0 the addition of a signal sequenc^ in particular that of the tPA 
J^: of human origin, upstream of the. nucleotide sequence encoding 

the EO or E2 protein, and/or by tne insertion of an intron, in 
ilf particular intron II of the rabbit beta-globin gene upstream of 

the nucleotide sequence encoding EO or E2 ; or, the Vaccine or 
25 immunogenic or immunological composiXtion according to (a) 
comprises DMRIE-DOPE, an expression plasmid encoding the EO 
antigen of BVDV optimized by the insertion of the signal 
sequence of the human tPA upstream of EO and by the insertion of 
intron II of the rabbit beta-globin gene ups^^ream of EO, and a 
30 second plasmid encoding the E2 antigen of BVDV, optimized by the 
insertion of the signal sequence of the humanXtPA upstream of 
E2 , by the deletion of the fragment of the nucleotide sequence 
encoding the transmembrane domain of E2 and by the insertion of 
intron II of the rabbit beta-globin gene upstream of\E2. 
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(The method according to claim 1 wherein the Vaccine or 
immunogenic or immunological composition according to (a) 
comprises a nucleotide sequence of bPI-3 . 

9. The^^ method according to claim 8 wherein the Vaccine or 
5 immunogen\c or immunological composition according to (a) 

comprises Vhe sequence of the bPI-3 HN gene optimized by 
substitution), by a signal sequence, in particular that of the 
tPA of human V)ri gin, of the signal sequence of HN or F, and/or 
by the deletion of the DNA fragment encoding the transmembrane 
10 domain of PiN ois F, and/or by the insertion of an intron, in 
particular of inoron II of the rabbit beta-globin gene upstream 
of the nucleotide Nsequence encoding HN or F; or the Vaccine or 
Y immunogenic or imrmnological composition according to (a) 
comprises DMRIE-DOPeX an expression plasmid encoding the HN 
15 antigen of bPI-3 optimized by the insertion of the signal 
sequence of the hitman tPA in place of the signal sequence of HN, 
by the deletion of the fragment of the nucleotide sequence of HN 
encoding the transmembrane^ domain and the contiguous C- terminal 
part and by the insertion ok intron II of the rabbit beta-globin 

2 0 gene upstream of HN, and a ^econd expression plasmid encoding 

the F antigen of bPI-3 optimized by the insertion of the signal 
sequence of the hioman tPA in place of the signal sequence of F, 
by the deletion of the fragment of the nucleotide sequence 
encoding the transmembrane domain of F and the contiguous 
25 C- terminal part and by the insertion of intron II of the rabbit 
beta-globin gene upstream of F. \ 

10. The method according to claim \^ wherein the Vaccine or 
immunogenic or immunological composi\tion according to (a) 
comprises a nucleotide sequence of PRV. \ 

30 11. The method according to claim 10 wherein the Vaccine or 
immunogenic or immunological compositio^ according to (a) 
comprises the sequence of the gB or gC or gD gene optimized by 
substitution, by a signal sequence, in particular that of the 
tPA signal of human origin, of the sequence of the signal 

3 5 peptide of the gB or gC or gD glycoprotein)^^ and/or by the 

deletion of the DNA fragment encoding the transmembrane domain 
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of gk or gC or gD; or the Vaccine or immunogenic or 
immunorogical composition according to (a) comprises DMRIE-DOPE, 
an expression plasmid encoding the gB antigen of PRV optimized 
by the deletion of the fragment of the nucleotide sequence 
5 encoding me transmembrane domain and of the contiguous 
C-terminal E>iart, a second expression plasmid encoding the gC 
antigen of PR^ optimized by the deletion of the fragment of the 
nucleotide sequence encoding the transmembrane domain and of the 
contiguous C-temninal part, and a third expression plasmid 

10 encoding the gD antigen of PRV optimized by the deletion of the 
fragment of the nucleotide sequence encoding the transmembrane 

^ domain and of the contiguous C-terminal part. 
I 12 . The method accoVding to claim 1 wherein the Vaccine or 

^ immunogenic or immunological composition according to (a) 

15 comprises a nucleotide s^Bquence of PRRSV. 

13 . The method of claimX 12 wherein the Vaccine or immunogenic 
or immunological composicdon according to (a) comprises a 
nucleotide sequence of the \drf3 or 0RF5 or 0RF6 gene optimized 
by substitution, by a signal isequence, in particular that of the 

20 tPA signal of human origin, \ or the sequence of the signal 
peptide of the protein encoded ^Dy 0RF3 or 0RF5 or 0RF6, and/or 
by the deletion of the DNA fragn\ent encoding the transmembrane 
domain of 0RF3 or 0RF5 or 0RF6; or, the Vaccine or immunogenic 
or immunological composition according to (a) comprises DMRIE- 

25 DOPE, an expression plasmid encodingXthe 0RF3 antigen of PRRSV, 
a second expression plasmid encoding Vhe 0RF5 antigen of PRRSV 
optimized by substitution of the signaJii sequence of 0RF5 by the 
human tPA signal peptide sequence and y^y the deletion of the 
fragment of the nucleotide sequence encoding the transmembrane 

3 0 domain and the contiguous C-terminal \part, and a third 
expression plasmid encoding the 0RF6 antigen of PRRSV optimized 
by the substitution of the signal sequence o\ 0RF6 by the hioman 
tPA signal peptide sequence and by the deletion of the fragment 
of the nucleotide sequence encoding the transmeimbrane domain and 

3 5 the contiguous C-terminal part. \ 
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14. Vrhe method according to claim 1 wherein the Vaccine or 
immunogenic or immunological composition according to (a) 
comprises a nucleotide sequence of SIV. 

15 . The method according to claim 14 wherein the Vaccine or 
5 immunogenic or immunological composition according to (a) 

comprisesXa nucleotide sequence of the HA or NA gene optimized 
by substitution, by a signal sequence, in particular that of the 
tPA of humah origin, of the signal sequence of HA or NA, and/or 
by the delenion of the DNA fragment encoding the transmembrane 
10 domain of fm, and/ or by the insertion of an intron, in 
particular of Vntron II of the rabbit beta-globin gene upstream 
of the nucleotide sequence encoding HA or NA; or the Vaccine or 
immunogenic or \ immunological composition according to (a) 
comprises DMRIE-Dt^PE, an expression plasmid encoding the HA 
15 antigen of SIV optiMzed by the insertion of the signal sequence 
of the human tPA in Vlace of the signal sequence of HA, by the 
deletion of the fragment of the nucleotide sequence of HA 
encoding the transmembrane domain and the contiguous C- terminal 
part, and by the insertion of intron II of the rabbit beta- 
2 0 globin gene upstream of NHA, and a second expression plasmid 
encoding the NA antigen of ^IV optimized by the insertion of the 
signal sequence of the human M:PA in place of the signal sequence 
of NA, by the deletion of \ the fragment of the nucleotide 
sequence encoding the transmembrane domain of NA and the 
25 contiguous C- terminal part, and W the insertion of intron II of 
the rabbit beta-globin gene upstrekm of NA. 

16. The method of claim l\ wherein (a) and (b) are 
sequentially administered, whereby there is a first 
administration of (b) , followed by av^ subsequent administration 

30 of (a) . 

17. The method of claim 16 whereinX (b) is a conventional 
vaccine or immunogenic or immunological composition. 

18. The method of claim 1 wherein the Vaccine or immunogenic or 
immunological composition according to (a) ar^o comprises DOPE. 
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19. The method of claim 1 wherein the Vaccine or immunogenic 
or immunological composition according to (a) additionally 
comprisesa bovineXor porcine GM-CSF protein or an expression 
vector containing tne gene encoding the GM-CSF protein, under 
conditions allowing theyin vivo expression of this sequence, 

20. A kit comprising C^) and (b) of claim 1 in separate 
containers, optionally inV the same package, and optionally 
instructions for admixture ana/or administration. 
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